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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a steering and braking integrated 
control device which can improve the turning steerability of a vehicle. 
SOLUTION: This steering and braking integrated control device comprises 
a turning condition determining means 1 1 to determine the vehicle turning 
condition, a steering torque detecting means 31 to detect the steering 
torque added by a driver, a steering reaction force control means 12 to give 
the steering reaction force to the steering operation by the driver, and a 
turning braking force control means 13 to control the vehicle turning braking 
force. If the turning condition determining means 11 determines that the 
vehicle turning condition is in an understeering, the steering reaction force 
control means 12 adds the steering reaction force corresponding to the 
intensity of the understeering, and the turning braking force control means 
13 increases the turning braking force corresponding to the magnitude of 
the steering torque detected by the steering torque detecting means 31. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to steering / braking integrated control unit which performs control concerning 

revolution of an automobile. 

[0002] 

[Description of the Prior Art] In the automobile, the revolution condition of a car detects an understeer condition or an oversteer 
condition, and the technique (car behavior control) which controls the damping force of each ring according to the condition is 
developed. In the case of an understeer condition, while adding damping force to a revolution inner ring of spiral wound gasket 
(a back inner ring of spiral wound gasket or front inner ring of spiral wound gasket) according to the strength of understeer, it 
controls by this technique by reducing engine power to control understeer, for example. 

[0003] In addition, decision of a steer condition can be performed by comparing count yaw REITO computed from the vehicle 
speed and a steering include angle (handle angle) with real yaw REITO surveyed by the yaw rate sensor. That is, if real yaw 
REITO is mostly in agreement with count yaw REITO, it can judge with it being in a neutral steer condition, and when real yaw 
REITO is smaller than count yaw REITO, it can judge with it being in an understeer condition. 

[0004] Moreover, it also makes engine power reduced in car behavior control according to this difference in the case of an 
understeer condition, since the strength of understeer corresponds to the difference (count yaw REITO-real yaw REITO) of 
count yaw REITO and real yaw REITO while it adds the damping force according to this difference (count yaw rate-real yaw 
rate) to a revolution inner ring of spiral wound gasket. 

[0005] The purport on the other hand, "revolution beyond this is not made" to a driver while the revolution condition of a car 
detects an understeer condition or an oversteer condition and enlarges steering reaction force in an automobile in the case of 
an understeer condition is announced, and the technique (steering inhibitory control) of making handle slitting of a driver 
controlling is also developed. If a handle is cut further deeply, since understeer will become strong further in the case of an 
understeer condition and will invite the fall of the revolution limitation of a car to it, this is for avoiding this. 
[0006] Moreover, if understeer becomes strong and a tire exceeds a grip limitation, in order that steering reaction force may 
fall out and keep (becoming small rapidly), there is a possibility that a driver may carry out superfluous handle slitting, but this 
can also be prevented if steering reaction force is enlarged in the case of an understeer condition. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, it is possible to use together the above-mentioned car behavior control 
and steering inhibitory control on one car. That is, while the revolution condition of a car detects an understeer condition or an 
oversteer condition and adds damping force to a revolution inner ring of spiral wound gasket according to the strength of 
understeer as car behavior control in the case of an understeer condition, engine power is also reduced, understeer is 
controlled, steering reaction force is enlarged as steering inhibitory control, and handle slitting of a driver is made to control. 
[0008] However, if steering reaction force is enlarged as steering inhibitory control in the state of understeer, since a driver 
stops being able to cut a handle deeply easily, it will be in the condition that understeer is weak, as a steer condition of a car. 
In car behavior control, since damping force is added to a revolution inner ring of spiral wound gasket according to the strength 
of understeer, if understeer becomes weak by steering inhibitory control, the damping force applied by car behavior control will 
become small, and the effectiveness of car behavior control will no longer be demonstrated so much. 
[0009] As this invention was thought out in view of such a technical problem and can use car behavior control and steering 
inhibitory control effectively, respectively, it aims at offering steering / braking integrated control unit it enabled it to raise the 
revolution operability of a car. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned target, steering / braking integrated control unit of this 
invention A revolution condition judging means to judge the revolution condition of a car, and a steering torque detection 
means to detect the steering torque which a driver adds, The steering reaction force control means which gives the steering 
reaction force over steering actuation of the above-mentioned driver, If it has the revolution damping force control means 
which controls the revolution damping force of a car and the above-mentioned revolution condition judging means judges with 
the revolution condition of a car being in an understeer condition While the above-mentioned steering reaction force control 
means heightens steering reaction force corresponding to the strength of understeer, it is constituted so that the above- 
mentioned revolution damping force control means may heighten the above-mentioned revolution damping force 
corresponding to the magnitude of the steering torque detected by the above-mentioned steering torque detection means 
(claim 1). 

[0011] It is desirable that offer further an engine output-control means to control the engine power of the above-mentioned car, 
and the above-mentioned engine output-control means will reduce the engine power of the above-mentioned gar 
corresponding to the magnitude of the steering torque detected by the above-mentioned steering torque detection means if it 
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judges that the revolution condition of a car is in an understeer condition with the above-mentioned revolution condition judging 
means (claim 2). 

[0012] With furthermore, the steering torque detected by the above-mentioned steering torque detection means It is the 
steering torque which resists the base steering reaction force fundamentally generated in a steering system, and the control 
steering reaction force given by the above-mentioned steering reaction force control means, and the above-mentioned driver 
adds. Strengthening of the above-mentioned revolution damping force by the above-mentioned revolution damping force 
control means, and/or the fall of the engine power by the above-mentioned engine output-control means It is desirable to be 
carried out according to a part for the steering torque which resists the control steering reaction force given by the above- 
mentioned steering reaction force control means, and the above-mentioned driver adds (claim 3). 
[0013] 

[Embodiment of the Invention] Hereafter, a drawing explains the gestalt of operation of this invention. Drawing 1 - drawing 5 
show steering / braking integrated control unit concerning 1 operation gestalt of this invention, and explain it based on a 
drawing based on these drawings. The drive system, braking system, and steering system of the automobile (henceforth a car) 
concerning this operation gestalt are constituted as shown in drawing 1 . 

[0014] That is, the output of an engine 1 is sent to driving wheel (here right-and-left ring of front wheel) 2floor line, and 2FR, 
and driving wheel 2floor line and 2FR rotate it. This engine 1 is constituted in the opening of the throttle valve which is not 
illustrated by the throttle BAIWAIYA method adjusted by the command signal from ECU (electronic control unit)10. In ECU10, 
although the opening of a throttle valve is usually adjusted according to the accelerator actuation signal of a driver, at the time 
of specific operation, the opening of a throttle valve is adjusted also based on information other than accelerator actuation of a 
driver 

[0015] Moreover, each wheel (that is, right-and-left ring [ of a front wheel ] and right-and-left ring of rear wheel) 2floor line, 
2FR, 2RL, and 2RR are equipped with brake gear (for example, disc brake gear which consists of caliper which grasps brake 
disc and this brake disc) 3floor line, 3FR, 3RL, and 3RR, respectively. Brake gear 3floor line of each wheel, 3FR, 3RL, and 
3RR demonstrate the damping force according to the oil pressure supplied, and the oil pressure to each brake gear 3floor line, 
3FR, 3RL, and 3RR is controlled through a control valve 4. 

[0016] In addition, although it has simplified here, the control valve 4 consists of two or more bulbs, and such a control valve 4 
is controlled by ECU10, and it can control each brake gear 3floor line, 3FR, 3RL, and 3RR according to an individual. Although 
a control valve 4 usually operates according to the brakes operation of a driver, it can operate a control valve 4 in a different 
mode from the brakes operation of a driver at ECU10. Therefore, if a tire becomes locking at the time of braking, the brake 
force of the tire is weakened and the control equivalent to the so-called ABS (anti-lock brake system) which secures protection 
braking nature beforehand is also attained in the tire lock. 

[0017] If a steering system is explained, steering wheel (henceforth handle) 5a is combined with the end of a steering shaft 5, 
and tie rod 5c is connected with the other end of a steering shaft 5 through device 5b, such as rack and pinion. Thereby, if 
rotation actuation of the handle 5a is carried out, a steering shaft 5 rotates, tie rod 5c is moved, and steering wheel (here right- 
and-left ring of front wheel) 2floor line and 2FR are ****(ed) with steering-knuckle-arm 5d connected with the both ends of tie 
rod 5c. 

[0018] And the electric-with torque sensor power steering 21 is used for this steering system. This electric-with torque sensor 
power steering 21 has offered the steering torque sensor (steering torque detection means) 31 with which the pars intermedia 
of a steering shaft 5 is equipped and which detects a handle input torque, the electric motor 22 with which the pars intermedia 
of a steering shaft 5 is equipped and which gives turning effort (steering assistant force) to a steering shaft 5, and the 
functional element in ECU10 which controls the steering assistant force by the electric motor 22 based on the information on 
torque-sensor 31 grade. Although an electric motor 22 demonstrates the steering assistant force which usually makes a 
handle operating physical force light, it is also possible to give the steering reaction force which makes a handle operating 
physical force heavy contrary to this steering assistant force. 

[0019] The functional element 1 1 which this steering / braking integrated control unit carries out integrated control of the drive 
system, braking system, and steering system of such a car, and judges the revolution condition of a car (revolution condition 
judging means), The functional element 12 which gives the steering reaction force over steering actuation of a driver (steering 
reaction force control means), It has the functional element (revolution damping force control means) 13 which controls the ' 
revolution damping force of a car, the functional element (engine output-control means) 14 which controls engine power, and 
the steering torque sensor 31 which detects the steering torque which a driver adds, and is constituted. In addition, each of 
each functional elements of the revolution condition judging means 11, the steering reaction force control means 12, the 
revolution damping force control means 13, and the engine output-control means 14 is prepared in ECU10. 
[0020] And if judged with the revolution condition of a car being in an understeer condition by the revolution condition judging 
means 1 1 The steering reaction force control means 12 controls a steering assistant system (electric motor 22) to heighten 
steering reaction force in proportion to extent of understeer. A brake system (control valve 4) is controlled so that the 
revolution damping force control means 13 strengthens revolution damping force corresponding to the steering torque 
detected by the steering torque sensor 31. The engine output-control means 14 controls an engine output-control system 
(throttle-valve opening) to reduce the engine power of the above-mentioned car corresponding. to [ anti-] the steering torque 
detected by the steering torque sensor 31 . 

[0021] With the revolution condition judging means 11, that is, deflection deltagamma (= |gammal|-|gammaR|) of magnitude 
|gammaR| of real yaw REITO gammaR, and magnitude |gammal| of count yaw REITO gammal Compute as a parameter 
which shows a revolution condition and it judges with it being in an understeer condition, if this deflection deltagamma is a 
forward value beyond a predetermined value (larger value than the forward threshold deltagammath). If it is a negative value 
below a predetermined value (value smaller than negative threshold-deltagammath), it will judge with it being in an oversteer 
condition. Of course, if it is not any, either, it can judge with it being in a neutral steer condition. 

[0022] In addition, based on the vehicle speed V and handle angle thetah, it can ask for count yaw REITO gammal by the 
operation by well-known technique. For this reason, handle angle thetah is inputted into ECU10 for the vehicle speed Vfrom 
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the handle angle sensor (handle angle detection means) 33 from a speed sensor (vehicle speed detection means) 32, 
respectively. Moreover, real yaw REITO gammaR by which the steering torque TS detected from the above-mentioned 
steering torque sensor 31 was detected from the sensor yaw rate sensor (yaw REITO detection means) 34 is inputted into 
ECU 10, respectively. 

[0023) In addition, in drawing 2 and drawing 3 which are mentioned later, make forward yaw REITO gamma of negative and 
right-handed rotation for counterclockwise yaw REITO gamma, and counterclockwise yaw REITO gamma is received. 
Deflection deltagamma as a difference (deltagamma=gammal-gammaR) of real yaw REITO gammaR and count yaw REITO 
gammal If deflection deltagamma is below a value (a negative threshold: -deltagammath) negative [ below a predetermined 
value ], will judge with it being in an understeer condition, and clockwise yaw REITO gamma is received. As a difference 
(deltagamma=gammal-gammaR) of real yaw REITO gammaR and count yaw REITO gammal, if deflection deltagamma is 
beyond a value (a forward threshold: deltagammath) forward [ below a predetermined value ], it will judge that deflection 
deltagamma is in an understeer condition. 

[0024] The steering reaction force control means 12 gives the steering reaction force of the magnitude [ strength / of 
understeer ] according to (the magnitude of deflection deltagamma), when [ with the revolution condition judging means 11 ] 
the revolution condition of a car is in an understeer condition, as shown in drawing 2 (when deflection deltagamma becomes 
beyond a threshold deltagammath). Specifically, the motor current of an electric motor 22 is controlled in the magnitude 
[ strength / of understeer ] according to (the magnitude of deflection deltagamma). Moreover, the purport "revolution beyond 
this is not made" to a driver is announced with the alarm means (for example, it consists of a controller which sends a sound 
signal to a loudspeaker and this loudspeaker) which is not illustrated with this. Handle slitting of the driver at the time of 
understeer is made to control by this. 

[0025) There is a possibility that a driver may carry out superfluous handle slitting since understeer will become strong further 
in the case of an understeer condition, and will invite the fall of the revolution limitation of a car to it and steering reaction force 
will escape from and keep this steering reaction force grant control if understeer becomes strong and a tire exceeds a grip 
limitation in order to avoid this (becoming small rapidly), if a handle is cut further deeply, and it carries out in order to protect 
this. 

[0026] The revolution damping-force control means 13 adds damping force to a revolution inner ring of spiral wound gasket (a 
back inner ring of spiral wound gasket and/or front inner ring of spiral wound gasket) according to the magnitude of the 
steering torque TS which the driver detected by the steering torque sensor (steering torque detection means) 31 at this time 
added, when [ with the revolution condition judging means 1 1 ] the revolution condition of a car is in an understeer condition, 
as shown in drawing 3 (when deflection deltagamma becomes beyond a threshold deltagammath). By adding damping force 
at a revolution inner ring of spiral wound gasket in the case of an understeer condition, this revolution damping force addition 
control tends to promote swinging of a car, and tends to control understeer. 

[0027] As shown in drawing 3 , when [ with the revolution condition judging means 1 1 ] the revolution condition of a car is in an 
understeer condition, the revolution damping force control means 13 makes throttle-valve opening small according to the 
magnitude of the steering torque TS which the driver detected by the steering torque sensor 31 at this time added, and 
reduces engine power (when deflection deltagamma becomes beyond a threshold deltagammath). If the driving torque 
transmitted to a road surface from a tire is weakened, as this engine power reduction control weakens the driving torque which 
reduces engine power and is transmitted to a road surface from a tire paying attention to the property that understeer becomes 
weaker, it tends to control understeer. 

[0028] Although especially controlled by revolution damping force addition control and engine power reduction control 
according to the magnitude of the steering torque TS which the driver added, while the steering torque TS detected by the 
steering torque sensor 31 gives revolution damping force according to the part (= TS-TS0) which became larger than the 
steering torque TSth at the time of initiation of steering reaction force grant, engine power is decreased at this operation 
gestalt. 

[0029] That is, initiation of grant of steering reaction force increases the steering torque TS to which a driver also adds that a 
driver tends to hold a handle by steering reaction force grant With this operation gestalt, when this steering torque increment 
deltaTS becomes more than predetermined value (minute value) deltaTSth, by the revolution damping force control means 13, 
damping force (namely, revolution damping force) is given to a revolution inner-ring-of-spiral-wound-gasket side so that it may 
be proportional to this steering torque increment deltaTS, and by the revolution damping force control means 13, engine power 
is reduced so that the magnitude of engine power may be in inverse proportion to this steering torque increment deltaTS. 
[0030] If a driver opposes this even if steering reaction force is given, according to the steering torque then added, while 
revolution damping force is demonstrated by this, engine power will be reduced by it, and the understeer of a car will be 
controlled. Since steering / braking integrated control unit as 1 operation gestalt of this invention is constituted as mentioned 
above, as shown, for example in drawing 4 , steering / braking integrated control is performed. 

[0031] That is, count yaw REITO gammal is computed by reading the vehicle speed V, handle angle thetah, and real yaw 
REITO gammaR (step S10), and difference deltagamma of this count yaw REITO gammal and real yaw REITO gammaR is 
computed (step S20). And if magnitude |deltagamma| of difference deltagamma is larger than a threshold deltagammath in 
magnitude |deltagamma| of difference deltagamma as compared with a threshold deltagammath (step S30), the steering 
reaction force according to the magnitude (strength of understeer) of deflection deltagamma will be calculated and outputted, 
and steering reaction force will be controlled according to this (step S40). 

[0032] When controlling steering reaction force, further, it progresses to step S50, steering torque TS is read (step S50), and 
deflection deltaTS (= TS-TS0) of the part which became larger than the steering torque TS 0 at the time of initiation of steering 
reaction force grant is calculated (step S60). And if deflection deltaTS is larger than threshold deltaTSth as compared with 
threshold deltaTSth (step S70), deflection deltaTS While calculating and outputting the revolution damping force according to 
deflection deltaTS and controlling revolution damping force according to this (step S80), the throttle opening according to 
deflection deltaTS is calculated and outputted, and engine power (throttle opening) is controlled according to this (step S90). 
[0033] Thus, if the steering condition of a car will be in the understeer condition more than fixed, since steering reaction force 
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will be given, slitting of the further handle of a driver is controlled. Especially the thing for which steering reaction force is 
heightened in proportion to extent of understeer can tell a driver about that a car is understeer and its extent, and can guide 
the suitable operation for a driver. 

[0034] Therefore, this is avoided, although understeer will become strong further in the case of an understeer condition and 
will invite the fall of the revolution limitation of a car to it, if a handle is cut further deeply. Moreover, when understeer becomes 
strong and a tire exceeds a grip limitation, steering reaction force may fall out and keep (becoming small rapidly), but since this 
is also prevented, a driver can also avoid a possibility of carrying out superfluous handle slitting. 

[0035] When this runs the part which returns from the curve of a road to a straight line, or when running a S character curve, it 
comes to be able to make handle actuation easy and a driver can perform operation to preparation more. Since engine power 
is reduced while damping force (namely, revolution damping force) is given to revolution inner-ring-of-spiral-wound-gasket side 
according to this steering torque increment deltaTS, since [ the steering torque TS whose driver also adds that a driver tends 
to hold a handle on the other hand if steering reaction force is given by steering reaction force grant increases ], and, 
understeer of car is controlled, and approach neutral steer, and corresponding to intention of driver revolution actuation can be 
carried out now. 

[0036] Moreover, when revolution damping force is given or engine power is reduced according to steering torque, rather than 
the case where it is made to operate according to a handle angle, responsibility becomes high and there is effectiveness which 
can control understeer of a car promptly. As mentioned above, although the operation gestalt of this invention was explained, 
this invention is not limited to this operation gestalt, in the range which does not deviate from the meaning of this invention, 
can deform variously and can be carried out. 

[0037] For example, as shown in drawing 5 , the oil pressure power steering (for example, vehicle speed induction mold oil 
pressure power steering) 40 which can control steering reaction force by ECU10 according to the steering torque detected by 
the torque sensor 31 is formed in a steering system, and it may be made to perform the above-mentioned steering reaction 
force grant control in it using this. Moreover, it may be made to perform the above-mentioned steering reaction force grant 
control, using this as a steer BAIWAIYA method 50 which controls the steering actuator 51 by ECU10 without connecting a 
steering system mechanically in between a handle and steering wheels, as shown in drawing 6 . 

[0038] Moreover, corresponding only by giving steering reaction force and revolution damping force is also considered without 
performing reduction of engine power at the time of the understeer of a car. Furthermore, with the above-mentioned operation 
gestalt, although engine power control is performed by reduction of throttle opening, control, ****, etc. of the fuel amount of 
supply may perform engine power using other control members. 

[0039] Moreover, grant of revolution damping force may use as one inner ring of spiral wound gasket of the order whether to 
make it the inner ring of spiral wound gasket of both of order. When revolution damping force is given or engine power is 
reduced according to steering torque, rather than the case where it is made to operate according to a handle angle, 
responsibility becomes high and there is effectiveness which can control understeer of a car promptly. 
[0040] 

[Effect of the Invention] If it is judged with the revolution condition of a car being in an understeer condition by the revolution 
condition judging means according to the steering / braking integrated control unit of this invention as explained above, since a 
steering reaction force control means will heighten steering reaction force in proportion to extent of understeer, slitting of the 
handle by the driver can be controlled, so that understeer is strong. 

[0041] Since a revolution damping force control means heightens the above-mentioned revolution damping force in proportion 
to the steering torque detected by the above-mentioned steering torque detection means at this time, if that a driver does not 
cut a handle deeply further also tends to resist the above-mentioned steering reaction force and it is going to hold a handle, 
suitable steering torque will be inputted and the above-mentioned revolution damping force will be heightened in proportion to 
this steering torque. Namely, revolution damping force can be heightened if needed with revolution damping force not 
becoming is hard to give, and heightening steering reaction force just because it heightened steering reaction force at the time 
of understeer, the intention of a driver can respond, and it can be made to circle in a car now. 

[0042] Moreover, the return delay of a handle can also be decreased, and when running the part which returns from the curve 
of a road to a straight line, or when running a S character curve, it comes to be able to make handle actuation easy, since 
slitting of an unnecessary handle is controlled. Furthermore, heightening steering reaction force in proportion to extent of 
understeer can tell a driver about that a car is understeer and its extent, and it can guide the suitable operation for a driver. 
[0043] If are judged with the revolution condition of a car being in an understeer condition and the engine power of a car will be 
reduced corresponding to [ anti-] the steering torque detected by the steering torque detection means, it can become easy to 
cancel the understeer of a car and the steer property of a car can be raised. 



[Translation done.] 
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